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Direct Testimony 

of 

Leslie M. Schenk 

My name is Leslie M. Schenk. I am a Senior Economist with Christensen 

Associates, which is an economic research and consulting firm located in Madison, 

Wisconsin. l have been employed at Christensen Associates since June, 1995. 

During my tenure at Christensen Associates, I have worked on many research 

projects for the U.S. Postal Service. 

In 1982 I received a B. A. from SUNY College at Buffalo, with a major in 

economics and a minor in mathematics. I received an M.A. in economics, and an 

M.A. in mathematics (with e concentration in statistics) from Indiana University in 

1984 and 1986, respectively. In 1995 I received a Ph.D. in economics from 

Michigan State University. 

From 1985 to 1986 I was a research assistant on the economic forecasting 

modeling project at the Indiana University Business School. There I was 

responsible for quarterly economic forecasts for industry clients. From 1986 to 

1989 l was a demand analyst for Indiana Bell Telephone Company. Among my 

duties there, I helped prepare analyses for rate case filings before the Public Service 

Commission of Indiana. I also provided in-house statistic&d consultation. From 

1998 to 1995 I worked as a research assistant at the Institute for Public Policy and 
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Social Research ot Michigan Stste University. My research there was on nonprofit 

organizations. From 1983 to 1993, I taught numerous economics, business 

ststistics, and mothemotics courses. My recent research for the Pastel Service has 

involved (I number of in-field surveys to support Dockets No. MC95-1 and MC96-2. 
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1 
2 

3 different methods. The purpose of my testimony is to present on onolysis of two 

4 of these methods, weight avereging rnd reverse manifest. At the request of the 

8 

Q 

10 

11 

United States Posts1 Service, Christensen Associetes has studied three through-the- 

mail film developers that each use one of the BRM methods under onolysis. We 

were asked to estimate the cost of daily rating and billing procedures associated 

with these two methods for the three mailers studied. In oddition, we were asked 

to estimate the cost of the sampling procedures ossocisted with determining the 

postege per pound rote used in weight sveroging. We were also asked to evaluate 

the statistical validity of the sampling procedures used in each of these methods, 

recommend changes (if any) needed in the procedures, and estimrte the costs 12 

13 
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4 0 :r 1. Purpose of Testfmony 
The Postal Service eccounts for Business Reply Mail (BRM) using several 

sssociated with weight everoging and reverse manifest methods with the 

recommended sampling procedure chrnges. Since we were not able to observe 

any procedures involved in the initial set-up of these systems, we hove not 

estimsted any set-up costs associrted with these methods. ._ _- - . 
All cost astirnotes and recommended srmple procedures reported here ore 

specific to these three mrilers, md reflect the experience each Post01 Service site 

has in the BRM-related procedures investigated. These cost estimates also reflect 

the current level of proficiency Nashua has in their mmifest system. Any changes 

in the current procedures or mmifest proficiency Ievek Will affect the cost 

estimates for these methods. From the limited information available on these two 
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4 II. Introduction 
5 This testimony presents cost estimates for three through-the-mail film 

6 

7 

8 

9 

10 

11 

12 

13 

processors that use Business Reply Mail to receive exposed film from customers. 

The firms represented here ore Mystic Color Lab (‘Mystic’), Seattle FilmWorks, Inc. 

(‘SoottIe FilmWorks’), and Nashua Photo Inc. (‘Nashua’). A weight averaging 

method is used to rote and bill nonletter-size BRM for Mystic and Seattle 

FilmWorks. BRM for Nashua is rated md billed using the reverse manifest method. 

The procedures used for each method ore described in detdl in witness DeMay’s 

testimony (USPST-1). 

The analysis presented here is booed on site visits mode by me md other 

Christensen Associates personnel, during which Post01 Service oparotions related to 

these three milers were observed. We collected sample dota during the site visits, 

and Post01 Service personnel also recordad data for o two-week study that we 

conducted of weight overaging md reverse manifest Post01 San&e oparatfons. 

14 

15 

16 

17 

18 

19 

20 

21 

methods of rsting and billing BRM, we ore not able to determine the applicability of 

these cost estimates to other firms’ BRM processed using these methods. 

My testimony covers saverrl major topics. In Section Ill, I descrfbe our data 

collection efforts, coating methodology, and the estimatad coots of current 

operations. f discuss the (statistical) reliability of the srmpling procadures used in 

the weight averaging and reverse manifest methods in Section IV, and present our 
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1 recommendations to improve the sampling procedures. The impact of the proposed 

2 changes in ssmpling procedures on cost is discussed in Section V. 

3 

4 Ill. Costing Methodology 
5 The methodology used to derive the costs of rating and billing nonletter-size 

6 BRM for Mystic, Seattle FilmWorks, and Nashua is presented in this section. First, 

7 data collection effons ore described. In the second port of this section, the general 

8 costing methodology snd assumptions are discussed. Estimated costs for the 

9 current procedures associated with weight avereging and reverse manifesting are 

10 discussed in the last port of this section. 

11 A. Dsto Collection 
12 Dots collection was done in two stsges. First, doto were collected during site 

13 visits to Postal Service facilities in Seattle, WA, New London, CT (for Mystic Color 

14 Lobs), and Porkersburg, WV (for Noshul. Post01 Service operetions were also 

15 observed ot Nosh&s plant in Porkersburg. In addition, o cost study was 

16 conducted at esch site. 

17 Site visits were mode to arch location where the three firms’ BRM is rated and 

18 billed in order to obtdn dotoiled information on the procedures used for the weight 

19 averrging and reverse manifest methods. At each site, Posts1 Service personnel 

20 were interviewed on rll phases of BRM-related procedures for erch firm. Doily 

21 operations were observed. Data were rlto collected by myself and other 

22 Christensen Associstes personnel on randomly selected BRM pieces. The visits to 
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New London snd Seottle were timed to coincide with the periodic sampling (i.e., 

the sampling done to determine the postage per pound conversion rates used in the 

weight overoging procedure). These sampling procedures were observed and 

timed. 

Based on information obtdned during our site visits, and rdditionol information 

we obtained from Postrl Service personnel, II survey of BRM-reloted activities for 

the weight overoging and reverse manifest methods wos developed. This survey 

collected data for a two-week period on the time it took ewh Postal Service 

employee involved in the weight sverrging snd reverse manifest methods to 

complete each essociated task. These times were self-reported by esch employee, 

and were reviewed for completeness and occurwy by the employee’s supervisor. 

Once received by Christensen Associates, the surveys were reviewed for my 

discrepsncies or onomelies, which were resolved through discussions with the 

supervisor. The survey wos conducted from October 9, 1996 through October 22, 

1996.’ 

The survey forms and instructions ore presented in USPS Library Reference EBR 

- 1. Instructions for survey complstion were discussed with suparvfsors at erch 

site during the site visit, OS well OS through telephone contact the day before the 

survey period begon, to ensure that only times associated with the rrting and billing 

of nonletter-size BRM for the Rrms under study were included in the reportad times. 

’ Pmaon~l st Mystic were not l blo to nen thr l crvey until October lo*, but c0Minued the l urvey 
on October 23” ec that two OWVlete W.h Of date 00uld k cdktod. 
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1 B. Methodology and Assumptions 411 

2 Cost estimates for Mystic and Seottle FilmWorks for doily activities essociated 

3 

4 

5 
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7 

6 

9 
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13 

14 

15 no test year time frame has been estrblished for this case. 

16 

17 

18 

19 

20 

21 

22 

with the bulk weighing of doily volumes and with BRM accounting procedures were 

based on the data obtained from o two-week cost study. This cost study was also 

the source of dato for cost estimates for Noshue for doily sampling, manifest 

verification, md accounting. Cost astirnotes for the periodic srmpling procedures 

(i.e., those used ot the weight overaging sites to determine postage per pound 

conversion retesl were based on dote collected by myself and other Christensen 

Associstes personnel during the site visits, supplemented by information we 

obtained from Postal Service personnel. 

The hourly wage rates used to cost out the procedures ore for FY 1995. The 

wage rates used in this onslysis represent the overage weges and benefits for all 

personnel in the appropriate segment, md are derived using standard CRA 

methodology. Fy 1995 wage rotas ore used because they ore the latest available; 

Standard overheod and piggybrck frctors used in the CRA ore applied to labor 

costs. The factors used for this onrlysis are the mail processing overhwd frctor 

and the Bulk Mail Acceptonce Unit piggybock factor. The srmpling and manifest 

verification procedures for Nashua ore performed at the firm’s plont, and therefore 

ore treated in this cost snolysis like other work done at detached mril units. The 

appropriate piggyback factor to use in this case is that for Bulk Mail Acceptance 

Unit (as there is currently no reporate piggybock factor calculeted for detached mail 
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1 

.R~ ey, 
units or plant-loads). It is anticipated that most reverse msnifest systems will 

2 require sampling and manifest verification ot the firms’ plents, since this mail 

3 stream will probebly bypass local USPS plants, and since verification will require 

4 access to the porticipoting firm’s mrnifest system in electronic form. For 

5 consistency across oil nonletter-size BRM costs, and since the same moilflows ore 

6 involved, the BMAU piggybock factor is else applied to costs for Mystic md Seattle 

7 FilmWorks. 

8 Volumes used in cost estimates for Mystic come from estimates obtained during 

B the site visit, since no records ore kept by the Postal Service on the doily number of 

10 nonletter-size BRM pieces received for Mystic. Average doily volume was 

11 estimated by infloting volumes from sample socks to the totol number of socks 

12 received for each somple day. Annusl volume was estimated by inflating overage 

13 doily volume by o frctor of 300 (to represent the oversge number of dsys per year 

I4 thrt mail is processed for Mystic). 

15 Volumes used in cost estimates for Seattle FilmWorks were obtained from 

16 PERMIT records for the three Seattle filmWorks accounts’ for the time period that 

17 the cost survey was conducted. These volumes ore estimates derfvad by the Post01 

16 Sarvfce using the piece weight distributions obtained during periodic somplinb. The 

tg Porte1 &n&e facility which rates and bills Seattle FilmWorks’ BRM is the only she 

* Berth FilmWorks roceive8 nonlottor-size MM under ttrrn eepereta l ~~~nts: 6eoer& permit 
and wcounting foes an paid for arch. Wlpirc~ for l lich scoum WI not commingbd in the 
intomhg mdktrOM7 UdViItg et tha sunk fO@tY Whm &Olth FilmwOrkS’ 6t%M i8 mod wd 
bilbd, nor 01. nonMtorJz~ and wtommtabh Piww for tha 8emo ew0um commingled. WO were 
told that 9emlr FIlmWorks molntdnc thOM SOparOtr l ocountc for merketlng or imwrul eocountinp 
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1 of the three in this study which enters doily activities for the film processor in-the 

2 PERMIT system. 

3 Volumes used in cost estimates for Noshuo were obtained from volumes 

4 reported in the cost study. These doily volumes ore reported by the firm to the 

5 Posts1 Service and recorded on PS Form 8159 (See Docket No. MC98-3, USPS LR- 

6 SSR-148, pp. 105-108). Annual volumes were estimated by multiplying the’ 

7 overage doily volume by the number of dsys thst mail is processed ot Nashua (360 

8 days). 

9 c. Estimated Costs of Current Opemtlons 
10 Using the dote collected during the site vislts on sampling times, we ore able to 

11 estimate (I monuol (boseline) cost per piece for nonletter-size BRM. This is an 

12 estimate of the cost to manually weigh and rate each BRM piece (i.e., the 

13 procedure used prior to the adoption of weight overoging or reverse msnifesting 

14 were used for these mdlers). The estimsted cost’ per piece .of monuolly weighing 

15 and rating each piece (including sccounting tasks) is given in Exhibit USPS-T-2A. 

16 The time per piece to mrnually count and rate was colculrted by taking the totol 

17 time per day to somple and rate pfecas as we observed during the periodic sampling 

18 for Mystic md Saattle FilmWorks, and dividing by the number of sample pieces. 

19 The estimated time per piece was multipiiad by average hourly rates for the 

26 segment which performs the daily tasks l ssociatad with the firms’ mail, and rlso 

21 multiplied by stondord overhead mnd piggybock factors. As shown in Exhibit USPS- 

’ Ail dotoilod COR dwivations arm &on in my confbdmntial wormr. 
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T9A, the average cost per piece’ of manually rating and billing nonletter-size kM 

is 80.1147 for these mailers.’ 

The daily sampling procedures done by the Postal Service that we observed at 

Nashua differ substantially from those which would be used under a manual 

counting and rating system. In the manifest system, detailed information on each 

piece (e.g., customer number, ZIP Code) is recorded by Postal Service personnel so 

that the sample piece can be identified in the company’s manifest. Under a manual 

system, this detailed information would not have to be recorded. Therefore, 

inclusion of the current sampling time at Nashua in this calculation would 

overestimate the costs of manually rating this mailstream. 

It is reasonable to assume that a manual rating system would not vary 

substantially across sites, so the average cost calculated above is representative of 

any site using manual procedures to rate arch piece of nonletter-size BRM. 

The estimated costs of current BRM procedures for the three film developers are 

given in Exhibit USPST9B. Daily costs were drtem-rinad by taking the average 

daily time (in hours) needed to complate each activlty, end multiplying by the 

appropriate hourly rata. We than multiplied thic rerult by standard overhead and 

piggyback factors. Tha cost par piece for daily weighing was obtained by then 

dividing by the estimated average daily m8il volume. The daily weighing coats per 

4~~rpi~n~hnpon~ku~~otmuw~nbi~thirm~lrro~tunctionofthc 
volumr of this mail r~aiwd. 
’ k 8hould ba n0t.d thti thii ia not tfm cumm oom of rain&! and billing rlonkttor-~r BRM for 
th~sa m~ilon, as they era not ~umntfy manUally mtfng and Wlin&l this mail. W figure is provided 
for wmprrison purport only, not to in&Ot~ 008ts UcoJnrd with cvnm p00tiwr u8od for these 
maibn. 
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Piece’ are 80.0151 for Mystic, and $0.0104 for Seattle FilmWorks. The monthly 

accounting costs are derived by multiplying the daily accounting coats by 25 (the 

average number of days per month that mail is waighed and rated for Mystic and 

Seattle FilmWorks). Monthly accounting costs for Mystic and Seattle FilmWorks 

are 8893 and $162 per account,’ respectively. Accounting coats differ between 

the two weight averaging sites because of different accounting procedures used - 

a manual procedure is used for the Mystic accounting, while accounting for Seattle 

FilmWorks is done through the (automated) PERMIT system. 

For Mystic and Seattle FilmWorks, costs associated with periodic sampling were 

derived by taking the tiine (in’ hours) needed to collect sample data and calculate 

new conversion factors, and multiplying by the appropriate hourly rate. Estimated 

sample training costs* are included for Seattle FilmWorks. At the Postal Service 

facility where Seattle FilmWorks’ BAM is rated and billed, training is done each time 

a sample is taken because sampling is done infrequently, and different clerks take 

the sample each day of the sample week. Personnel are rotated because of unique 

conditionsa in the work area. Training is done on the workroom floor, and 

mailpiecea are handled as part of the training, so thaae coats are attributable. 

’ The per piece cost is rrpotted beauw Oom of the d0itV bulk mighiw sra s function of the 
volume of mail ncclicnd. 
’ Monthly costs am mpartod kuuas l amounting aaats am not a fun&m of the voluma mc&ad. 
’ 5atim&d training t&s were obtained from tha wperviaor mporwiblr for the training. 
’ Daily bulk woighina snd pariodic vmpling of 6aalTh FiknWark# 6M ara dane In an ana just 
inside tb dock platform. In this sraa therm Ir a VaV n&v sir comPmnor. In addltion, it was 
reported to UI that rats, feral Eata, l nd aven fawnon hwa bwn 8Pottd in the w~0houu arem 
which in cMcatod wkh tha araa where ths bulk we@hhrQ and sarr@ng of thi8 mail ia don. 
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1 We then multiplied by standard overhead and piggyback factors. As Exhibit 

2 USPS-T-2B shows, the cost of sampling for Mystic is 81 ,151 per sample, and for 

3 Seattle FilmWorks is $241 per sample per account.” The cost of sampling is 

4 higher for Mystic than for any of the Seattle FilmWorks accounts for two reasons: 

5 more sample pieces are currently drawn for Mystic than for any of the Seattle 

FilmWorks accounts, and there is a difference in the sampling and calculation 

procedures used for Mystic and Seattle FilmWorks, as described in Part A of 

Section IV. 

6 
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6 

9 

10 

11 

12 
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16 

17 

16 

19 

20 

In the past the sample for Mystic has been drawn and the conversion factors 

calculated by the New London postmaster. We have been informed that a 

supervisor is being trained to perform these tasks in the future. The total cost of 

sampling for Mystic Color Labs, assuming that a supervisor does the sampling and 

calculations, is $1,265 per sample, as shown in Exhibit USPS-T-2B. 

The total monthly estimated cost for the reverse manifest system at Nashua, 

given current sampling and accounting procedures, is $4,053, as shown in Exhibit 

USPS-T-2B. This cost estimate was derived in a similar manner to those for the 

weight averaging sites. Since daily sampling, manifest verification, and accounting 

procedures are not a function of the volume received, a per piece coat is not 

reported for reverse mOnif88tlng. 

lo &mpling CQ* or8 8 funotion of th8 ampi8 dzr (which ir fixed, m Iowl owr the couru of the 
l xpmhmtl, not l fmction of whw modvd. 



1 N. Relirbiltty of Sampling 4 1 I; 

2 In order to determine whether the correct sampling procedures are being used to 

3 obtain en eccurote postage per pound conversion factor for the weight everoging 

4 method for Mystic and Seattle FilmWorks, the sampling methods were observed, 

5 and semples of pieces were taken by myself and other Christensen Associates’ 

6 personnel. In oddition, daily sampling procedures used at Nashua were observed, 

7 md sample data collected by Postal Service personnel were obtained. We then 

6 used standard statistical methods to snalyze the sample data and procedures used. 

9 The sampling procedures used at each site ore described first, with analysis and 

10 recommendations following. 

11 A. Anotysis of Sampling Rooedures at Weight Averaging Sites 

12 1. Current Sampling Procedures 
13 
14 The sampling procedures used for Mystic snd Seattle FilmWorks are similar, in 

15 that a version of two-stage sampling is used and the sample period is one week 

16 long (5 consecutive’days). For Mystic, two socks are selected each day of the 

17 semple period (10 socks in total), and ell the pieces in the selected recks are 

18 sampled. For Seettle FilmWorks, they srmplo 200 pieces per account per day of 

19 the sample (1,000 pieces in all) by selecting I (relatively full) sack et random for 

20 each account, and selecting the firat 200 piecea from that sack. For one of the 

21 Seattle FilmWorks’ accounts, the rock6 tend to be less full, 80 on some rample 

22 days more than one sock for that ecoount hw to be sampled to get the target 200 

23 somple pieces. 
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1 The sampling procedures differ for Mystic and Seottle FilmWorks in terms of- 

2 what dots are recorded. Individual pieces weights are recorded for Mystic, whereas 

3 counts by ounce increment (e.g., the number of pieces over one ounce in weight 

4 but less than two ounces) ore recorded on somple pieces for each SoottIe 

5 FilmWorks account. For Mystic, o postage per pound rate is calculated from the 

6 cample dote. This rote is multiplied by the daily totol weight of all pieces to obtain 

7 the total postage due. For Seattle FilmWorks, a pieces per pound rote is calculated 

8 for each account from the sample data. This rate is multiplied by the total daily 

9 weight for that eccount, to arrive ot on estimated total doily piece count. The 

10 distribution of pieces per ounce increment per account is also calculated from the 

11 ssmple data. This distribution is applied to the estimated tot& doily piece count per 

12 recount, to get an estimate of pieces in each ounce increment. These piece counts 

13 ore entered into the BRM module of the PERMIT system, end the postoge due per 

14 ounce increment and tot& postrge due ore automaticolly colculoted, and 8 bill 

15 produced. The poatrge due calculations ured for Seattle FilmWorks are different 

16 than that used for Mystic because the Poatrl Service facility which rates and bills 

17 Seattle FilmWorks uses the BRM module in the PERMIT rystem to record all 

18 Postage Due activities. 

19 2. Analysis of Sample Procedures and Recommendations 
20 
21 For both Mystic and Seattle FflmWorka we drew l omple pieces using (I 

22 systematic sampling method. Every fifth piece woe selected from every nth sock, 

23 where the sock ssmpling rote for each Btte was determined based on expected 

15 



1 volume and time constraints. We recorded each sample piece’s weight, OS well OS 

2 corresponding sock information (including the total weight of the sock, and the 

3 dispatch from which the sock was rompled). The totrl number of pieces sampled 

4 was 1,915 and 1,309 for Mystic and Seattle FilmWorks, respectively. 

5 The mean and variance of postage’ per pound estimates by socks for Mystic 

6 and Seattle FilmWorks are shown in Exhibit USPS-T-2C. These results show that 

7 the estimated postage per pound rate varies considerably across socks. This 

8 variation ecross socks indicates that the current sampling method, where ell pieces 

9 from o few seeks ore sampled (rather than sampling some pieces out of many 

10 sacks), may be inefficient (in the stetistical sense, i.e., not minimum variance) 

11 compored to estimates obtained by sampling random pieces from many socks.” 

12 In order to estimate the correct sample size needed to obtain 8 given 

13 precision level for total postage due, the vrriobilhy of postoge per pound is 

14 required. A bootstrep procedure wos used to measure this veriability. A detpiled 

15 description of the bootstrop methodology is given in Appendix A. 

16 8) Mystic 
17 
18 The bootstrap results for Mystic are given in Exhibit USPS-T9D. The first 

19 line in Exhibit USPS-T-2D shows the roe&s if the sample is drawn randomly from 

20 all sacks. For example, if there is no aeasonrlity in poatrge per pound (i.e., the 

21 distribution of the weight per piece doea not fluctuate throughout the yeor in 8 

” If the dmates are imffkiont, thOn tha vukncr of tha Wtimme ia not u small u it could be, 
which meana that the l rtimme of tijustnmnt foctom is lass pfecin than (not as accurate u) it 
Gwld k, m UN 95 portent WnfiiOMa kvd. Th* hu mmifkdons for nvonue loolug*. 
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m 
1 regular pattern), then 1,009 sample pieces per month will obtain an estimate off the 

2 monthly revenue” to within 2.3 percent of the true value with 95 percent 

3 confidence. If e somple of 1,000 pieces were token once o month, for o totol of 

4 12,000 sample pieces per yeor, then the estimete of totol annual postoge due 

6 would be within one percent (0.66%) of the true value with 95 percent confidence. 

6 If 5,000 pieces were randomly selected per year from 011 BRM received, the 

7 resulting estimate of onnuel postage due would be within 1.02 percent of the true 

8 value, with 95 percent confidence. Currently, 5,000 sample pieces are drown for 

9 Mystic per yeor, but not randomly from oil pieces. The semple is drawn for Mystic 

10 only once II year, and 8 two-stage sampling procedure is used, OS described above. 

11 Two socks ore selected at random esch day for five doys (o totol of 10 socks 

12 altogether), and oil pieces ore sempled from these selected socks. In the second 

13 row of Exhibit USPS-T-2D, it is shown that the precision level is 2.66 percent for 

14 the postsge due estimate obtained from II complete enumeretion of ten socks. 

15 In general, the reliability of the estimates from a two-stage sample procedure 

16 is lower than for o random selection from 011 pieces, for the same srmple size. In 

17 addition, precision increases with the number of socks s8mpled, holding the number 

18 of pieces sampled constant. An example from the samples token for Mystic 

19 illustrates these two points. For Mystic, there were on average 350 pieces per 

20 sock in our sample. Therefore, 8 two-St&IS sample with 13 sacks drawn, end 011 

17 



1 pieces in those socks sompled, yields rpproximately 5,000 pieces per somplel The 

2 precision level for this two-stage semple is 2.49 percent, wheress for 8 sample of 

3 5,000 pieces drawn rrndomly from all pieces the precision level is 1.02 percent. If 

4 65 socks were sampled, with a 1 in 5 piece skip, the sample size would be 5,000 

5 pieces and the precision level would be 1.46 percent. As these results indicate, for 

6 o given somple size random sampling from rll pieces provides the most occurote 

7 estimates. However, II two-stage sampling procedure is more practical to 

8 implement and takes less time (holds up processing less) than (I random selection 

9 from 011 pieces. The precision level for two stege sampling approaches that of 

10 random ssmpling, OS more socks ore sampled. A fivedoy sample procedure where 

11 more thsn two socks per day ore sompled from will improve the reliability of the 

12 estimated sdjustment factors, thus providing more ossurence that correct postsge 

13 is collected. The sample design recommended for the experiment for Mystic is 

14 discussed in Part id.1 of this Section. 

15 b) Seattle FilmWorks 
16 
17 Exhibit USPS-T-2E shows the bootstrop results for Seottle FilmWorks. These 

18 results can be interpreted in the some way as described for the Mystic results. 

19 Sootstropping for Seottle FilmWorks was done on srmples from each account 

20 separately. 

21 Currently for Seattle FilmWorks, two hundred pieces from each account ore 

22 mmpld for five drys (1,000 pieces in total from erch account). This sampling is 

23 currently done once 8 Yeer. As shown in Exhibit USPS-T-ZE, random draws of 
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1,000 pieces will produce estimates of total monthly postage due which will be 

within two percent of the true value with 95 percent confidence for each account. 

However, this overetotes the accuracy of the postrge due estimetes obteined 

using the sampling procedures currently in place for Seattle FilmWorks. The 1,000 

pieces sampled per Seattle FilmWorks account ore not currently drown rendomly 

from all pieces received. A two-stege sampling procedure is used, as described 

above. The precision levels for a two-stage srmpling, where 5 sacks (one sock per 

day for five doye) ore selected snd completely enumerated, would yield postage due 

estimates within epproximstely 4 percent of the true value for each account, as 

shown in Exhibit USPS-T-2E. This overstates the occurocy of the ectual sample 

selected, however, since esch selected sock is not completely enumerated under 

the current sampling method used ot Serttle - only the first two hundred pieces for 

each account ore selected. Sacks from our sample containing mail for two of the 

Seattle FilmWorks accounts (sccounts 25 snd 56) on overage contained over 260 

pieces per sock, so srmpling for these accounts is done by selecting the first 200 

pieces from one sack selected at random. For the othzr Seattle FilmWorks eccount, 

the everage sample sock contained only 184 pieces, ao the first 200 pieces from 

two selected sacks are generally umpled. It should be notad that Postal Service 

personnel stated that hemrier pieces could fall to~the bottom of the sacks during 

handling and transporting; we are not able t0 test this thOOW with data currently 

avoiloble. 
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cl The Effects of Seosonality on Precision Levels 4 2 fB 

The SsmPles used to produce the bootstrop results reported in the preceding 

sections could be used to produce inferences on the precision levels of annual 

postage due estimates if the ssmples were selected at II time representative of the 

whole year, and there was no seasonal pottern in weight per piece. Our samples 

for Mystic and Seattle FilmWorks were token in lrte September-early October, 

which has been described to us by firm md Postal Service personnel OS e time of 

year when there ore fewer heavier pieces received. If this is correct, the averege 

weight per piece in our sample is lower than would be the case at other times of 

the year. 

Sessonslity would hove two effects on our analysis of sampling reliability. 

First, the estimate of postogo per pound reported rbove would be o birsed estimate 

of the overage onnuol postage per pound estimete. Also, the vsrionce in postage 

per pound would be higher than is reported here. If there is seosonslity in the 

weight per piece, and fewer heavier pieces ore received at the time our samples 

were drown, then the variances repotted in Exhibits USPS-T-2D and 2E represent 

lower bounds on the vorirnce ot any given time in the yeor, and therefore 8 lower 

bound on the precision level of the estimates (i.e., the estimates are actually less 

precise than reported here). If there is se8sonality, then the mean postage per 

pound reported in Exhibits USPS-T-2D md 2E is a biased estimate of the mean 

annurl postege per pound. 
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Firm and Postal Service personnel at Mystic, and Postol Service personnel et 

Seattle, reported that more heavy pieces” are received during the summer months 

and immediately after major holidays. Seosonalii will cause the postage per pound 

conversion factor to differ throughout the yeor, md 0160 cause the v&once to be 

higher than reported here. If there is seosonality, then the sampling procedures 

currently used (i.e., drawing one ssmple per yeor) produce biesed estimates of the 

averege postsge per pound, with less precision. Less precision increases the 

possibility of revenue leskoge. 

Since no dota ore currently rvrilable to us to determine the season81 pottern 

(if any) for these mailers, we were not able to quantify the effect seasonality has 

on bias or precision. A trio1 period, where weight per piece date ore collected 

monthly for at least one yerr, using stotisticolly-velid sampling procedures, would 

provide the doto needad to determine the proper sample design, including the 

periodic sampling time (monthly, quorterfy, or other). 

d) Trial Sample Design for Mystic and Seattle FilmWorks 

A two-stage sampling method is raoommendad for the trial: each month for e 

yeor select 20 seeks at random per account, and sample all pieces in the selected 

sacks. W6h I sample of 20 rocks per month per account, the eatimotad postage 

due will be within opproiimotely two percent” Of the true postage due for each 

” llww heevier pbcer inclods ons-uI0 cerlwres end l nvdopes cont&ring more than two rolls of 
film. 
‘* For mystic the pmcldon kvml ia 2.05 PWO@M, mm 8h0m In Exhibit USPS-T- 20. For the 9asttlc 
FilmWorks accounts tha pmC%iOn IOVOIS a~ 2.1, 1.7, and 2.0 PWwnt. U shOwn in Exhibit USPS-T- 
2E. 
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month for which the vorionce in weight per piece is similar to the time sampled. 

Thst is, with 95 percent confidence we con say that the resulting estimated 

postage due for Mystic and for each Seattle FilmWorks eccount will be within 2 

percent of the true value, for any month with mail flow pottems similar to our 

sample period. 

This sample design provides for some revenue protection and allows for more 

dote to be collected to determine the seasonal patterns, without over-burdening 

Postel Service personnel’s worklosd. In the months during the experiment where 

the piece weights ere more variable than our sample period, the astirnoted postage 

due will be less precise (then the two percent reported rbove), but should still be in 

II reasoneble range. The suggested sampling procedure also controls for possible 

variation across sacks (e.g., because of possible differences in geogrsphic 

distribution), OS well OS voriotion wlthin sock (e.g., heavy pieces foiling to bottom of 

sock). More importantly, with II monthly rrndom sample the seasonal pottem con 

be determined, and the sample design adjusted accordingly hosed on this new 

infomtation. 

In order to spreed out the workload and oocount for daily fluctuations, we 

recommend that 4 socks per day bs smplad per account for I week” (five 

consecutive days) each month, where the week selected vrries by month. 

ff weight per piece dota were collected for Mystic end Seattle FilmWorks for 

one yerr, the onnurl reliobilii of total postrge due could be re-erreased for the 

” Sina one of the Sorttie FilmWork occount8 dues not typiullv moaiw mom than 2 ucb per 
day, sampling for that wwunt would hwa to k done otir a two-week puiod oath momh: 
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23 

observed seasonal pattern.’ The sampling procedure con then be redesigned io 

reflect these new data collected on seasonal patterns. 

This discussion on the reliability of sampling with o weight rverrging system 

has focused on the systems in place for Mystic and Seottle FilmWorks. For any 

other implementation of weight overeging, the sample design would depend on 

factors specific to eech firm relating to mail flows (e.g., variation in piece weights). 

B. Analysis of Sampling Relioblllty for Nashua 

1. Current Sample Procedures 

The doily sampling procedures ot Nashua consist of selecting 50 semple 

Pieces (30 in the morning, 20 in the afternoon) and recording the piece weight as 

well OS identifying information: unique customer number (or street address if no 

customer number ovoiloble), ZIP Code, and Noshus’s ‘media code’. Each piece is 

then rotted. It is this actual piece postage that is compared with the manifest 

postage, when the piece is subsequently located in the firm’s menifest. 

The fifty sample pieces ore selected randomly from all pieces that ore in o bin in 

8 room near the dock entrance. In this room the incoming socks ore weighed, end 

the pieces ore sorted by Noshuo employees. Noshuo employeas informed us that 

their culling procedure includes separating out envelopus with only reprints (very 

light, one-ounce atondord pieces] l d envelopes with one-use comer86 (hervy 

pieces, generally 5 ounces or over). These pieces ore Culled out of the main in- 

plant mailstreom to facilitate proceuing within the plant, according to the personnel 

from Nashua with whom we talked. The Postal Service SOmplOs ore selected from 
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1 this bin after heavy and very light pieces are culled 0~1.‘~ The Postal Service 

2 sample is therefore taken from a censored population of all BRM pieces Nashua 

3 receives, and so is not a random sample (i.e., all BRM pieces do not have en equal 

4 probability of bbing selected). Since the sample is not random, estimates from this 

5 sample could be biased (i.e., not representative of the adjustment factor for all 

6 Nashua pieces). Since total postage (from all pieces received) is adjusted on a daily 

7 basis using the adjustment factor determined from the sample pieces, it is 

5 important that the ssmple be rendomiy drawn from the population of ell pieces. 

9 2. Analysis and Recommendations 
10 We drew sample BRM pieces from sacks at the Parkersburg Post Office, end 

11 from sacks which were directly transported to the Nashua plant from other Post 

12 Offices. We used 61 systemstic sampling method, whereby we selected every nth 

13 sack, end every 10’” piece within each selected sack. The sampling rates used 

14 were determined based on expected volumes and time constraints. For each piece 

15 selected, we recorded the weight of th6~ piece, es well ss other information needed 

15 to look up the piece in the company manifest (e.g., customer identification number, 

17 ZIP code), i.e., we recorded the same informstion thst is recorded by the Postal 

18 Service clerks ss pert of their dsily routine. 

1B Our sempling procedure, however, differs from thst used by the Posts1 

20 Service. We sampled pieces directly from the sacks of mail the firm receives, 

21 before any culling or processing by the firm. The populstion we sampled from 

“ BDODUDD the Po6tal5ervic6 clerk arive efter th6 cuilios prow66 her ukon plrcr. 
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includes all pieces received by Nashua on the day we sampled (September 24, 

1996). 

The Postal Service clerk informed us thet they elways sample from the bin 

sf?ef the culling process. Our sample pieces were drawn from the uncensored 

population, whereas the Postal Service sample is drawn from the censored 

population. 

The Postal Service clerk verified the postage on the 110 pieces we drew 

from the uncensored population. In eddition, we obtained date on a limited number 

of Pieces from the uncensored populstion selected and verified by a Postal Service 

clerk (not 06 part of the regular sampling process). The number of pieces from the 

uncensored population for which we could obtain manifest revenues is limited, so 

no statistical inference can be drawn on the eccurecy of the manifest for the 

uncensored populetion. The actual and menifest postage did not agree for 25 

percent of the 110 sample pieces thst were verified from the uncensored 

population. Fifteen pieces (14 percent) of the 110 semple pieces were heevier 

pieces. The ectuel end menifest postage agreed for only one-third of the heavier 

pieces. 

We eleo obteined data on the Pastel Sewlce’s umples for one ywr 

(September 1995 - September 1996). The averege monthly postage sdjustment 

factor over this time period showed e downwerd trend. Witness DeMey informed 

us thet this downwerd trend could be rmibuted to a looming curve (i.e., the firm 

improving piece postage cslculation proc~urwl. Looking at the everege . 
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429 
adjustment factors by month for September 1995 - September 1996, es shown in 

6 

7 

B 

9 

10 

11 

12 

the chart below, we can see that the trend in adjustment fectors levels out by July 

1996. For this reeson, ell bootstrapping enslysis wes performed on drily postege 

due (actual end manifest) dots for July - September, 1996. 

A bootstrep procedure” we8 used to determine the confidence interval end 

precision level for the l finusl postege 4justment fector. This bootstrep procedure 

produced s distribution of bootstrepped 8nnUsl adjustment fectors. The 96 

percent confidence interval wee celculsted directly from this distribution. The 

results of this bootstrap procedure for Nashua era presented in Exhibit USPST9F. 

” ‘ma bocmmp prooeduro ir dircurwd in dotaIl in Appendix A. 
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1 These bootstrep results show that, given the current semple size (50 per 

2 dsyl, the overage postege adjustment factor is within (-0.25, +0.29) percent” of 

3 the true velue (for the censored populetion) with 95 percent confidence, on en 

4 ennuol bssis. That is, over all the doily edjustment factors for s year, the overage 

5 edjustment fector would be within (-0.25, +0.29) percent of the true velue for the 

6 censored population, booed on doily ssmplcs of 60 pieces selected from the 

7 censored population. For ell daily adjustment fectors over e representative month, 

6 the overage adjustment factor would be within (-0.87, +0.97) percent of the true 

9 vslue for the censored sample, using the current sempling methodology. 

10 The precision levels reported above for the mean edjustment fector were 

11 cslculsted using all bootstropped edjustment factors. Currently, the manifest 

12 postsge is adjusted only if the ratio is more than 1.5 percent above or below 

13 1 .OOO. In effect, eny drily adjustment fector between (end including) 0.965 end 

14 1 .015 is currently treeted es if it were equel to 1.000. We also bootstrepped the 

15 rstio adjustment factors to follow this procedure (i.e., where all daily edjustment 

16 fectors between 0.985 end 1 .016 were changed to 1 COO before calculeting, the 

17 mean and precision level). The results of this second bootstrep procedure show 

16 pha the prectice of adjusting postege on l subset of deys produces biased ennuel 

19 everege edjustment fector estimates. As shown in Exhibit USPST9F, the postege 

20 djustment fsctor is underestimated. The averrge sdjustment fector is 1 .OlB6 if 

” The diraibutiin of adj~~U~t?t I~CUIX b uyrnrnhc lthom l mora mdjunrn@nts up than down), 
and thrrr is more vrfirtion in tM edjustmrm f-on greeter then 1 .ooO. Thic wcount8 for the 
a8yrnrnotry in the procbion kvok. 
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1 postage is adjusted only when the adjustment factor is more than 1.5 percent 43: 

2 above or below 1 .OOO (current practice), but is 1 .0197 if postage is adjusted every 

3 day regardless of the level of the adjustment factor. The bias in the average 

4 adjustment factor is due to the fact that more daily adjustment factors fall between 
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1 .OOO and 1 .015 than fall between 0.985 and 1 .OOO.‘D On average, we estimate 

that postage due from Nashua when adjustments are not made daily is underpaid 

by over $5,000 per year. This bias can be reduced with improved data entry 

methods at the firm. 

To determine postage due for Nashua’s BRM, the daily adjustment factors 

are currently applied to total manifest revenue, even though the adjustment factors 

are determined based on the censored sample. This would be an acceptable 

procedure if one could assume that the censored sample the Postal Service draws 

has the same ratio adjustment factor as would a sample from the whole population. 

As discussed above, limited information is currently available on the difference 

between per piece actual end manifest postage for very light and very heavy pieces 

(i.e., pieces less than one ounce or greeter than 4 ounces). Based on the pieces we 

rempled, and the heavy end light pieoea sampled by the Portal Service, there is 

come evidence that the inclusion of heevy pieces would change the adjustment 

factor. 

” 6 the adjustment fscton were evenly dirtributod in the %o adjustment’ intervrl (O.SS5 to 
1 .Ot 5). then their inclusion would not &foct th# postago dw t0 th# Post.1 &r~ic% u their maan 
would be 1 .OOO. 
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Since total Postage due is edjusted, sample pieces should not be drawn from 

the censored sample exclusively, unless it is statistically determined that the 

postage adjustment fector is the same for the uncensored sample as it is for 

censored sample. 

TO develop the correct sample design to obtain precision in estimates of the 

total BRM postage due for Nashua, we need information on the veriance of total 

adjusted postage due, calculated using adjustment factors derived from uncensored 

samples. Since these data are not currently available to us, we recommend that at 

least 10 pieces per day from the light and heavy pieces be sampled for one year so 

that enough data can be collected that the accuracy of the manifest for this part of 

distribution can be determined. The cost of taking this larger sample is 

incorporated into the cost estimates presented in Section VII. Since no definitive 

data are available to assess the manifest performance for these light and heavy 

pieces, we cannot estimate the impact on Postal Service revenues of including 

these pieces in the postage edjustment factor celculation. Data could be available 

from the experiment to make this asseaament. 

One addiionrl prooedural change recommended ia to change the way eample 

pieces aelected by the Postal Service ue re-entered into Neshua’c processing 

atream. Currently, the Postal Service Clark will take the tub of semple pieces end 

&her g*hre h directly to one of the Naahue clerk& or place it on a ataging shelf for 

the neti available clerk. The instructions given the postal clerks however were to 

pm the sample pieces beck into the culling bin with the rest of the BRM pieces to 
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be processed. We recommend that the clerks follow the original instructions. This 

practice has less potential for bias end correlation within e day’s sample 

observations. The manifest system should be tested daily across ell Nashua data 

entry personnel, not just selected ones. 

This discussion on the reliability of sampling with a reverse manifest system 

has focused on Nashua, which is the only example of e reverse manifest system 

used for BRM. For eny future reverse manifest system, the sample design would 

depend on factors specific to each firm, such es mail flows (e.g., variance in piece 

weights) and manifest accuracy. 

V. Estimated Costs with the Recommended Sampling Prooedures 
.~ 

Exhibit USPS-T-2G shows the cost estimates” with the recommended 

ssmpling procedures for Mystic end Seettle FilmWorks, respectively. It is 

recommended for the first year that 20 sacks per month are sampled, with the 

weights of ell pieces in the selected socks recorded. As shown in Exhibit USPS-T- 

2G. the monthly fixed cost for Mystic, which includes the monthly eccounting and 

sempling costs, would be 63,424, while the variable costs (the per piece cost of 

daily weighing) is $0.0151. The monthly fixed costs for Seattle FilmWorks is $902 

per eccount, while the varieble costs ore 60.0104 per piece. These cost estimates 

were derived essuming that the calculations on the semple date ore done manuelly, 

es they ore currently done. 

m Dmtsiled dsrivstfons an ba found in my wnfidontial workpqar. 
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Exhibit USPS-T-2G also shows the cost per piece for Nashua, with then 
4 3 !.I 

recommended extended sample procedures (sample heavy and light pieces), as 

Wall as the accounting changes recommended. The total cost per day for 

sampling, manifest verification, and accounting with the recommended 

procedures is $164 per day ($4,906 for a 30day month). 

The sample infonation for both Mystic and Seattle FilmWorks are 

currently recorded and analyzed manually. The cost of doing this analysis 

manually is greater than if these procedure were computerized. Computerization 

would also make the test year evaluation of seasonal patterns and sampling 

procedures more cost effective. The Postal Service could secure or develop 

software that could be used on PCs with scales attached, so that piece weight 

information could be recorded and analyzed easily. Use of the computerized 

sampling system would considerably shorten the time required to do calculations 

for each sample, and make subsequent analyses more efficient. Exhibit USPS- 

T-2H shows the estimated costs with the automated sampling and calculation 

procedures, Computerized procedures would not affect sampling time 

significantly, but would shorten calculation time considerably. We have 

estimated that calculation and analysis time, using a computerized recording and 

calculation procedure, would be approximately 60 minutes per sample for Mystic, 

and 120 minutes per sample for Seattle FilmWorks2’ 

” The celculetion end enelyris time could be lower in the long run, after sites become more 
experienced with the new software. More information on the impact of computerization on 
sempling time will be obtained during the experiment. 
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1 Using these estimates, the monthly fixed cost per account with computerized 
435 

2 calculation is $2.441 for Mystic, and $808 for Seattle FilmWorks. 

” If we essume that moving to computerized sample recording and calculations would 
require a capital outlay of $4,500 O3,ooO for computer, $1.500 for rcale attached to the 
computer), then the coe.t savings to the Postal Service will exceed the capital outlay after 
less than one year. 
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Appendix A - Description of Bootstrap Methodology 

Confidence intervals for means and proponions can be calculated 

analytically for most samples. In some instances however, the construction of a 

confidence interval may be too complex for standard theory to handle, or the 

appropriate sample raSUltS are not available. Bootstrapping’ is a nonparametric 

method which uses extensive computing to construct confidence intervals, 

estimate statistics, or estimate standard errors of regressions. 

When a sample is drawn randomly from a population, it is representative of 

that population; there is e similarity between the sample and the population. The 

bootstrap procedure in practice is done by sampling a number of pieces with 

replacement from the sample (which is a representation of the population). The 

statistic in question (e.g., mean) is calculated for this sample. This procedure is 

replicated many times; the resulting distribution of the sample statistics is known 

as the ‘bootstrap’ sampling distribution. The variance of the estimate is based on 

the distribution of means from the pooled replications. The bootstrap process is 

repeated until the estimated variance converges. Confidence intervals and 

precision estimates are derived from this distribution. 

Bootstrapping works well in deriving confidence intervels for non-normal 

distributions, or to estimate compliatad panmaters. The bootstrap procedure has 

‘Mwcinfomutionon~booPmpNmodcvlkfaudin’IlmrlBoouarPConfld~cc 
I”-b; b B. Efron, &rmrl of ths Amwkrn 19B7. Vol. 62. NO. 397. PD. 
171.185;‘BwtstrepMethedsfOrsbndwd~. colmenm intervals, and other Musuns of 
spmul Accljmcy,’ by B. Efren and R..Tlbshkeni. = 
77;a 

*. ‘islsdrau. 1986, Vol. 1, No. 1, PP 54- 
+ Beood Edltion..G. Judge of a!., New . . 

Yor(c: John Wiley Md hnS. 19BB. pP. 4tMt9; lmroductorvr* for &rrinarr 
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been SUCceSsfully empirically tested with known distributions (see the references 

cited in fOOtnOte 1 for further discussion of the propenies of the bootstrap 

procedure). 

For the analysis on sample reliability reported here, we needed to calculate 

precision level using the bootstrap method rather than analytically, because of the 

limitations of available sample data. For the samples drawn at each weight 

averaging site, one postage per pound estimate is derived. This situation falls in 

the domain of bootstrapping, since only one realization of the value in question is 

available, end not a distribution of values (and therefore no variation) on which to 

base an analytical estimate of sample precision. The sample data available on the 

postage adjustment factors at Nashua are limited as well, because they are drawn 

from the censored population. In addition, the sample data from Nashua are not 

normally distributed and, as stated earlier, one of the banefns to using the 

bootstrap method is that lt is successful in dealing with non-normal distributions. 

We did our bootstrapping analysis using Fortran programs on a Data General 

Aviion mainframe computer. Copies of the programs used are provided in USPS 

Ubrery Reference EBR-2. 

For the Mystic and Seattle precision mean postage per pound and precision 

kvel estimates, wa bootstrappad on the sample pieces dmwn during our site 

vi&s. Sample pieces were mapped to their aourca sack, SO that we could 

replicate both random sampling from all SBCkS, and a two-stage Sample. Bootstrap 

Economict. Founh E&ion, by t. Womeoolt end R. WoflMoPR Now York: John Wiley snd Sons. 
1990, pp. 2777-279. 

A-2 



1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

results are rePorted for 5,500 bootstrap replications. The result of this procedure 

iS a distribution of postage per pound calculations. Precision levels are based on 

the mean and variance of this distribution. 

A bootstrap procedure was used to determine the confidence interval and 

Precision level for the annual postage adjustment factor for Nashua. The data 

used in this bootstrap procedure were the daily samples taken by the Postal 

Service for July - September, 1996. Each observation included the actual and 

manifest postage for each piece, so that the postage adjustment factor could be 

calculated from any sample drawn from this data set. ‘Daily” bootstrap samples 

were constructed by sampling 50 pieces randomly with replacement in each 

bootstrap replication. Ninety thousand ‘daily’ replications were done, and the 

daily postage adjustment factor calculated for each replication. The average 

adjustment factor was calculated over each group of 300 ‘daily” observations, to 

replicate annual adjustment factors. This bootstrap procedure produced a 

distribution of bootstrapped annual adjustment factors. Precision levels are based 

on this distribution. Since the distribution is esymmetric, the 95 percent 

confidence interval and the precision levels were derived empirically. That is, from 

the distribution of bootstrapped annual adjustment factors. it was determined 

which adjustment factors cut off 2.5 percent probability in each tail of the 

distribution. These values give the 95 percent confidence interval for the mean 

annual adjustment factor. The precision level for the mean annual adjustment 

factor is than derived by determining the percentage difference between the mean 
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1 factor and the values which give the upper and lower bounds of the confidence 

2 interval. 
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Exhibit USPS-T-2A -Costs of Manually Rating and Billing BRM for Mystic and SoattIc Filmworks 

&mplc nlns 
wr POW 
(minutes) 

0.1404 
0.1174 
0.1260 

Cost of Manual 
Countin#Rsting 

pIr W- 
Sal251 
80.1044 
Sal147 

Exhibk USPS-l-26 - Currant Costs of Ra&g md BUhp BRM for Uw lhrw FUm Dwelopers 

FilWl 
MVSliC 

NUflW 

AcbivkV 
Weighing 
Amounting 
SImpling (done bv 
Posfmsnrr; 5.000 umple 
pirow, from 10 sacksl 
Sampling (dons by 
Supervisor; 5,000 umple 
pieow, from 10 sacks1 

Swtde (per account1 Weighing 
Aooounting 
Sampling (1,000 sample 
pieusfrom5uoks,per 
accolmti 

S8mpling (50 piocas par 
daY.ssmPkd~~- 
popuhtiorll and manlfect 

colt 
(per piscel 
ao.0151 

Monthly 
cost 

$893 

$1.152 

$1.265 

$0.0104 
$162 

4241 



Exhlbh USPS-T-2C - Vwimce In Revenue per Pound, Sampk Sacks 

SEEk 
1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
1Q 
20 
21 
22 
23 
24 
25 
26 

6.57 
7.11 
6.n 

6.54 

6JS 

621 
5.96 

7.10 
6.33 

6.37 
6.73 
6.73 
6.U 
6.65 
6.44 
6.69 
6.55 
6.67 
6.54 
6.61 
6.72 
6.58 
6.70 
7.05 
6.49 
6.n 

Mean 6.64 
Vuirnoe 0.0752 

sutu~ccount 25 

7.65 
7.16 
7.13 
721 
6.91 
7.01 
6.68 
7.31 
6.54 
623 

7.19 7.47 6.53 
02106 0.0694 0.1044 

6omlt-AccountS6 
pewwe per Pound 

7.14 
7.04 
7.62 
7.65 
7.33 
722 
720 
7.35 
7.60 

441 

Suttlc-Account63 
&Wnue per Pound 

6.62 
5.65 
6.38 
6.n 
6.92 
6.76 
6.64 



Exhibit USPS-l-20 - Mystic Color labs - Bootetmp Results 
(5.500 ltemtions) 

A RandomDmvfrom l flpkas 
sample size 

Mun 
Vwhce 
Sianderd Deviation 
Precision kvel 

100 200 300 Iwo 5ooo 12000 
6.63065 6.62210 6.6160s 6.61772 6.61499 6.61487 
0.05643 0.02617 0.01972 o.ww4 0.0011s o.ooo49 
024173 0.1708 0.14043 0.07774 0.0342s 0.02224 

7.15% 5.06% 4.16% 230% 1.02% 0.66% 

6. Two6tegc SemplinS - nndom dnw from ell seeks, nndom draw of pieces 
in selected crcks 

number of seeks 10 13 65 20 20 
piece sample rate 111 Ill 115 III II2 

Mean 
Vwimce 
Standerd Deviation 
Pnclsion level 

6.6172 6.6163 6.6161 S.6157 6.6170 
o.ooQ3 0.0071 0.0624 0.0048 0.0057 
O.OW6 0.0642 0.0494 O.M92 0.0753 
Z.Se% 2.4@% 1.4a% 2.05% 2.23% 



Exhibit USPS-T-2E - Seattic FilmWorkr Bootrtnp Results 
(5,500 lterstiins) 

Account 25 
A Rmdom draw from all pkus 

Sunplc stze 

Nun 
100 200 300 1ooo so00 12000 

I 7.14667 7.13659 7.13617 7.13266 7.13227 7.131551 
Variance 0.05104 0.02557 0.01601 0.00515 0.00101 0.00043 
Shndwd Devktion 022SQl 0.15990 0.13002 0.07179 0.03183 0.02074 
Pm&ion Degm W 62 4.4 3.6 2.0 0.0 0.6 

8. Random dnw frum all ucks 
Number of sacks 5 10 20 20 
Pkce sample mm l/l l/l m 1R 
Mun 7.13662 7.13323 7.13207 7.13313 
V8ltM~ 0.02541 0.01215 0.00573 0.00695 
St8ndwd Devktion 1 0.15939 0.11187 0.07572 o.w353J 
Precision Degree W 4.4 3.1 21 23 

Account 66 
A Random draw from all pieces 

sample size 

Mean 
Vwlmcc 
Stmdrrd Devktion 
Precision Degme % 
nabs-479 

100 200 300 looo 5ooo 12000 
7.45749 7.45053 7.44785 7.44681 7.44717 7.44719 
0.04860 oa2413 0.01666 0.00465 O.OOOQ7 o.OgO41 
O.POQl 0.15541 0.12906 0.06065 0.03121 0.02031 

5.8 4.1 3.4 1.8 0.8 0.5 

8. Random dnw from all sacks 
Number of ucks 5 10 20 20 
Pie8 sarnpic r8te 111 l/l 111 1R 
km 7.45706 7.45148 7.44963 7.446901 
Variance 0.01746 0.00652 0.00407 0.00478 
Standard Deviation 0.13220 0.09231 0.06361 O.WBOl 
Pmision Degm % 3.5 24 1.7 1.5 

Account 63 
A Random dnw from 811 d8US 

100 200 300 loo0 5ooo 12ooo 
Mull 6.50300 6.58858 6.56531 6.56437 6.56335 6.5631s‘ 
VUiMU 0.03435 0.01717 0.011a 0.00332 o.ooow 0.ooo28 
Smndud Deviation 0.16535 0.13105 O.loM 0.05765 o.g2600 0.01662 
Pmdsion Degm % 5.5 3.8 32 1.7 0.6 0.5 

I). Random dnw from alI sacks 
Nurnkr of sacks 5 10 20 20 

Pkce mnpk Iwe 
Mull 
Varhna 
Standud Dwhtion 
Precision Dogm % 

l/l l/l in 1R 
6.56352 6.56515 6.56505 6.56515 
0.01614 0.00925 0.00517 0.#)512 
0.13468 O.ow18 0.06651 0.07363, 

4.0 29 20 22 



Exhibit USPS-T-2F - Bootstrap Result on Annual Revenue Adjustment Fac(or - Nashua 
@sad on July-September 1906 P.O. ssmpla. sample size = 50) 

Estimated Cost 
I Adjust to Postal Service 

If Adjust By Cumnl Ruk of Adjustment Facto 

TE?-‘mp 
rethan /l.S%l Biu +. Bias trnnuall 

wan 1.0166 0.0011 35.463.52 
Vmimot 0:oooO 0.0000 
Btmdrrd Devialion 0.6013 0.6013 

95% @ddmoe Interval bbwr bound 1.0171 1.0161 
uppar bound l.op6 1.0208 

Precision (annual) babwmun 025% 024U 
above mew 028% 022% 

Precision (monthly) below mean 0.67% 0.83% 
above mean 0.97% 0.77% 

‘essuming monthly unadjusted revenue of 3400.000 



. 

Exhibif USPS-T-2G -Costs with New Sunpie Design 

km 
Mystic 

Activity 
Weighing 
Acoountino 
6ampling 
Total 

cost 
Per Piece 

20.0151 

Monthly 
con 

$893 
S2.531 
633.424 

Sutde (per account) Weighing 
Accountinp 
Sampling 
Total 

Nashua Sampling and 
Manifest 
Accounting 
TOW 

to.0104 
$162 
s740 
So02 

$4.338 
5570 

$4.008 

-,;? ’ 

445 



Exhibit USPS-T-2H - Cortr with Computerized Sampling 

Fhn 
MVStk 

coet Monthly 
Per Piicr cosl 

Weighing $0.0151 
Aocounting SW3 
Srmpliw s1.545 
TOW s2.441 

Settle Iper eccountl Weighing so.0104 
Accouting 
Sampling 
Total 


